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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4, 8-10, 12-15 and 17-21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Gung (U.S. Pat. 6,491,80) 

Regarding claim 1 , Gung teach a method of magnetron sputtering where a first 
closed plasma loop 96, 98 is formed as seen in Fig. 4. A second open plasma loop 94 
is formed within the first closed plasma loop. A sputter target 14 is provided so as to be 
sputtered with ions. (Fig. 4; Column 6 lines 52-68; Column 7 lines 1-21) 

Regarding claim 2, Gung teach forming a second closed magnetic loop 92 within 
the first closed plasma loop 96, 98. (Column 6 lines 57-60) 

Regarding claim 3, the open plasma loop 94 flows in the same direction as the 
fist closed plasma loop 96, 98. (See Fig. 4) 

Regarding claim 4, the target 14 is a planar target. (See Fig. 4) 

Regarding claim 8, the open plasma loop is rotated. (See Fig. 4; Column 6 lines 

5-6) 

Regarding claim 9, as discussed above Gung teach a target and a magnetic 
circuit configures to generate an open plasma loop within a closed plasma loop. (See 
Fig. 4; Column 6 lines 52-68; Column 7 lines 1-21) 



Application/Control Number: 10/735,987 Page 3 

Art Unit: 1753 

Regarding claim 10, the target 14 is a planar target. (Fig. 4) 

Regarding claim 12, the magnetic circuit is part of a magnetic array. (See Fig. 4; 
Column 6 lines 5-6) 

Regarding claim 13, the magnetic circuit comprises a first set of magnets 
oriented parallel to a surface of the target 14 wherein the first set of magnets generate 
an open plasma loop. (See Fig. 6) 

Regarding claim 14, the magnetic circuit comprises a first set of magnets 
oriented perpendicular to a surface of the target, wherein the first set of magnets 
generates an open plasma loop. (See Fig. 4, Fig. 6) 

Regarding claim 15, Gung teach a method of magnetron sputtering by providing 
a target 14 and sputtering a target with an open loop plasma contained by magnets 1 14. 
(See Fig. 6) 

Regarding claim 17, the target can be a planar target 14. (See Fig. 4) 
Regarding claim 18, the open plasma loop can be rotated. (See Fig. 4; Column 6 
lines 5-6) 

Regarding claim 19, a first closed 96 and 98 is provided which encloses the open 
plasma loop 94. (See Fig. 4) 

Regarding claim 20, a second closed plasma loop 92 is formed within the first 
closed plasma loop 96,98. (See Fig. 4) 

Regarding claim 21, the second closed plasma loop can be rotated. (See Fig. 4) 
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Claims 26-32 are rejected under 35 U.S.C. 102(b) as being anticipated by Lai et 
al. (U.S. Pat. 6,179,973). 

Regarding claim 26, Lai et al. teach forming a closed plasma loop in a magnetron 
sputtering chamber. Lai et al. teach forming a an open plasma loop in Fig. 3 having a 
beginning on a path defined by the closed plasma loop and an end defined on an end 
region of the chamber. (See Fig. 3) 

Regarding claim 27, the region includes the path defined by the closed plasma 
loop. (See Fig. 3) 

Regarding claim 28, the region comprises a volume of the chamber that is not on 
a path of a plasma loop. (See Fig. 3) 

Regarding claim 29, the region includes a path of a second open loop plasma. 
(See Fig. 3) 

Regarding claim 30, Fig. 3 shows formation of a second open plasma loop with 
the second open plasma loop having a beginning on the path defined by the closed 
plasma loop and an end on path defined by the first open plasma loop. (See Fig. 3) 

Regarding claim 31, Fig. 3 shows forming a third open plasma loop, the third 
open plasma loop having a beginning on the path defined by the closed plasma loop 
and an end on a path defined by the second open loop plasma loop. (See Fig. 3) 

Regarding claim 32, Magnetic field lines 108 also known as the separatrix, is the 
boundary between field lines 101 and field lines 102. (Column 3 lines 31-35) 

Claims 22, 23 and 25 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Kastanis et al. (U.S. Pat. 6,432,285). 
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Regarding claims 22, 23 and 25, Kastanis et al. teach in Fig. 6 a magnetron 
sputtering method in which the magnetic poles are arranged to create first, second and 
third separatrixes. The separatrixes would inherently produce the null region from 
which ions would escape. The target 12 is a planar target. (See Fig. 6) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f)or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1, 5-7, 9, 11, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable overGung (U.S. Pat. 6,491,801) in view of Lai et al. (U.S. Pat. 6,179,973). 

Gung is discussed above and all is as applies above. (See Gung discussed 

above) 
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The difference between Gung and the present claims is utilizing a hollow cathode 
target is not discussed and the separatrix is not discussed. 

Lai et al. is discussed above and teach utilizing a hollow cathode target in 
conjunction with a magnetron and a separatrix. (See Abstract) 

The motivation for utilizing a hollow target is that it allows for achieving high 
ionization, good step coverage and good process uniformity. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Gung by utilizing a hollow target as 
taught by Lai et al. because it allows for achieving high ionization, good step coverage 
and good process uniformity. 

Claims 22 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kastanis et al. (U.S. Pat. 6,432,285) in view of Lai et al. (U.S. Pat. 6,179,973). 

Kastanis et al. is as applies above and all is as applies above. (See Kastanis et 
al. discussed above) 

The difference between Kastanis et al. and the present claims is utilizing a hollow 
cathode target is not discussed. 

Lai et al. is discussed above and teach utilizing a hollow cathode target in 
conjunction with a magnetron. (See Abstract) 

The motivation for utilizing a hollow target is that it allows for achieving high 
ionization, good step coverage and good process uniformity. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Kastanis et al. by utilizing a hollow target 



Application/Control Number: 10/735,987 Page 7 

Art Unit: 1753 

as taught by Lai et al. because it allows for achieving high ionization, good step 
coverage and good process uniformity. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 

RM 

August 22, 2005 




